ABSTRACT
Introduction
The use of biopolymers as materials capable of promoting osteogenesis has considerably evolved in the last decades, mainly with the advent of the first class of polyurethanes, synthesized from vegetable fatty acid molecules, thus proving the superiority of the vegetable urethanes over the mineral derived resins 1, 2 . Favorable aspects when implanted such as good processability, formulation flexibility, versatility in temperature of cure and exothermic peak control in gel-liquid transition, excellent structural properties and non releasing of steams and toxic radicals typify the castor polyurethane as an effective material in the bone repair process [3] [4] [5] .
Among the main characteristics of the castor polymer, its internal porous architecture stands out 6 . The existence of porosity in the implants, their diameter, conformation and presence of intercommunication are important features which regulate cellular and vascular migration to the inner part of these implants allowing for the bone neoformation 7, 8 .
The use of bioceramics comprises applications such as in metallic prosthesis coatings or in association with polymeric materials 9 . The bioactive ceramics stand out as biocompatible materials used as bone substitutes, due to their capacity of beeing produced in large quantities with control of physical and chemical parameters such as purity, porosity, superficial area and grains
Mechanisms involved in the formation process of the hydroxyapatite layer in materials exposed to different physiological fluids are still controversial. Silica (SiO 2 ) presents chemical stability, transparency to visible light and bioinert/biocompatible properties which allow for its application as load in composed resins 11, 12 . However there is a lack of information about the role of nanoparticled bioceramics in the polyurethane behaviour as far as osteogenesis is concerned.
Therefore, the aim of this study was to evaluate the behavior of the castor polymer in association with silica nanoparticles as material for bone defect filling in rats, based on the preparation of a new class of materials structurally similar to living tissues (polymer-ceramics nanocomposites) for medical and dental application.
Methods
All the experimental procedures were analyzed and approved by the Ethic Commission in the Use of Animals/UFMS with protocol number 141/2007.
In the polymer preparation we used pre-polymer, poliol and calcium carbonate from Biomecânica, in the weight rate 1.0:0.9:1.0, as recommended by the fabricant.
Sample characteristics and animal care
Twenty-seven rats males adults (Rattus norvegicus 
Animal group formation
The animals were randomly divided into 3 distinct experimental groups associated with the filling material, G1
(reference) -castor oil polymer containing only calcium carbonate;
G2-castor oil polymer with calcium carbonate and doped with 5% of silica nanoparticles; G3-castor polymer with calcium carbonate doped with 10% of silica nanoparticles. Each group was divided into three subgroups, with 3 animals each, according to the day of euthanasia in the postoperative period set in 15, 30 and 60 days.
Surgical procedure
The animals were anesthetized with intraperithonial solution injection of of 2% Xylasin Chloridrate in association with 5% Ketamine Chloridrate at 1:2 proportion in 0.10-0.15 ml/100g body weight doses.
After the incision, the femoral diaphysis was spotted and a 2.00mm diameter bone defect was produced using a spherical diamond tipped drill bit number 1016 (KG Sorensen) attached to a DREMEL ® 300 Series drilling machine at 5.000 RPM under constant irrigation with physiologic serum, drilling the bone cortical as far as the medullary canal.
Filling material
For the filling of the produced bone defect three different formulations of the castor polymer blocks (2.00mm diameter by 1.00mm thick) were used: castor polymer (group 1); castor polymer containing 5% silica nanoparticles, in weitgh (group 2); and castor polymer containing 10% silica nanoparticles, in weitgh (group 3).
Euthanasia
After the 
Analysis procedures
The histological evaluation applied a semi-quantitative 
Results
The results of the histological analysis of the various groups and periods studied are represented on Tables 1 to 3 .
In the animals from G1 -15 days, it was observed the apposition of newly formed bone tissue in the margins of the bone defect with osteogenic activity inside the implanted material. osteoinductive properties (Figure 3) . collagen fibers, whereas the dense conjunctive tissue, similar to the one found in this study, has in its composition both collagen fibers and a great cell population, which can afterwards differentiate into osteoprogenitor cells 15, 16 . The presence of fibrous conjunctive tissue in the bone-polymer interface, with or without regions establishing direct contact of the bone tissue with the implant could also be observed in various studies by many authors 17, 18 . According to Beloti et al. 4 and Laureano Filho et al. 5 , the fibrous connective tissue which surrounded the material were in maturation process, gradually altering their structural form to organic bone matrix lamels, with abundant osteoblasts and newly formed bone trabecules which filled the polyurethane porosities.
In our study the presence of osteogenic cells was predominantly bigger in the animals which received the castor polymer implant containing 10% silica. During all the evaluated periods it was possible to observe a higher number of fibroblasts, osteobalsts, osteocytes and osteoclasts around and inside the implant when compared to the other groups. Silica plays a fundamental role in certain bioactive glasses, it is capable of osteoprogenitor cells induction in the lesion area 10, 19 . The success of the castor polymer containing 10% silica may be attributed to the fact that silica, beyond the inductive properties, can promote great roughness, observed through the SEM. 
Conclusions
The castor polymer in association with silica nanoparticles as filling material for bone defect was biocompatible, behaving as a receptive frame which facilitates bone neoformation and it was capable of promoting osteoprogenitor cells induction.
